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=> s (laser pyrolysis) 
558433 LASER 
169501 LASERS 
572866 LASER 

(LASER OR LASERS) 
90146 PYROLYSIS 

1 PYROLYSISES 
90146 PYROLYSIS 

(PYROLYSIS OR PYROLYSISES) 
LI 662 (LASER PYROLYSIS) 

(LASER (W) PYROLYSIS) 



=> s 11 and (lithium (4w) oxide) 
324898 LITHIUM 

369 LITHIUMS 
325025 LITHIUM 

(LITHIUM OR LITHIUMS) 
1765582 OXIDE 

344668 OXIDES 
1863111 OXIDE 

(OXIDE OR OXIDES) 
45971 LITHIUM (4W) OXIDE 
L2 4 LI AND (LITHIUM (4W) OXIDE) 



=> d 12 abs ibib 1-4 



L2 ANSWER 1 OF 4 CAPLUS COPYRIGHT 2 007 ACS on STN 

AB Metal oxide particles are prepared by laser pyrolysis 

having an average particle sizes of ^ 500 nm, preferably < 50 

nm. £ 95% Of the particles have a particle diameter ^ 60% of 

the average diameter and <. 140% of the average diameter The particles can be 

used to manufacture cathodes, especially for secondary lithium batteries. 
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AB Nanocryst. lithium transition metal oxides have been 
synthesized using a unique laser pyrolysis method 

commercialized by NanoGram Corporation for use in lithium rechargeable 

batteries. The nanocryst. lithium transition metal 

oxides synthesized include Li4Mn5012 , LiMn204, LiCo02 , and 

LiNiO . 8C0O . 202 . These powders display characteristics consistent with a 

high degree of crystallinity, sizes ranging from approx. 20 to 60 nm, and 

surface areas more than an order of magnitude higher than conventional, 

bulk lithium transition metal oxides used in lithium 

rechargeable batteries. These nanopowders can be engineered into 

composite porous electrodes with densities comparable to bulk powders. 

Results from cycling stability, rate capability, elevated temperature storage, 

and elevated temperature cycling tests indicate that the laser 

pyrolysis process yields nanocryst. materials with stabilities 

comparable to bulk materials. 
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Metal vanadium oxide particles have been produced with an average diameter less 
than about 5 00 nm. The metal vanadium oxide particles have very uniform 
properties. In some embodiments, silver vanadium oxide particles are 
formed by the heat treatment of a mixture of nanoscale vanadium oxide and a 
silver compound Other metal vanadium oxide particles can be produced by 
similar processes. In other embodiments, laser 
pyrolysis is used to produce directly metal vanadium oxide 
composite nanoparticles . To perform the pyrolysis a reactant stream is 
formed including a vanadium precursor and a second metal precursor. The 
pyrolysis is driven by energy absorbed from a light beam. Metal vanadium 
oxide nanoparticles can be incorporated into a cathode of a lithium based 
battery to obtain increased energy densities. Implantable defibrillators 
can be constructed with lithium based batteries having increased energy 
densities . 
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133 :137867 

Metal vanadium oxide particles for batteries 
Home, Craig R.; Reitz, Hariklia Dris; Buckley, James 
P.; Kumar, Sujeet; Fortunak, Yu K. ; Bi, Xiangxin 
Nanogram Corporation, USA 
PCT Int. Appl., 114 pp. 
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AB Manganese oxide particles and lithium manganese oxide 

particles with an average diameter of <500 nm are manufactured by 
reaction (e.g. , 

laser pyrolysis) with an aerosol containing metal precursor. 
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